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Claim 

1. Acaricides for indoor use, characterized by containing cinnamic acid derivatives as 
active ingredients; the cinnamic acid derivatives can be represented by general formula (I) 



fl) 



(wherein R, is a hydrogen atom or methyl group, R 2 is a hydrogen atom or C,. 8 alkyl group; R is 
an aldehyde group, hydroxymethyl group, C M alkoxycarbonyl group or C M alkylcarboxymethyl 
group). 



2 



Detailed description of the invention 
Industrial application field 

The present invention pertains to acaricides for indoor use, which are characterized by 
containing cinnamic acid derivatives as active ingredients. 

Prior art 

Many types of acarids inhabit the earth. One example is the orange mite, which is 
parasitic and damages crops. Acaricides for agricultural use, is an old practice, however, recently 
many promising compounds have been discovered. 

On the other hand, due to changes in living environments in recent years, dust mites, etc. 
have become a problem. They are not only unpleasantness but also bring about allergic asthma 
and rashes. Organophosphorus agents such as sumithion and diazinon are known to be effective 
against acarids indoors. However, there is a problem with regard to the safety of people and 
animals, thus it is difficult to put them into practical use. Therefore the establishment of a better 
extermination method has been demanded. 

Recently the application of highly safe pyrethroid and the use of acaricides containing 
terpene derivatives were disclosed in Japanese Kokai Patent Application Nos. Sho 
63[1988]-104905 and Hei 1[1989]-163104. However, their extermination effect on acarids is not 
necessarily satisfactory. Also, instead of using acaricides, the use of acarid repellents only causes 
the acarids to find a new habitat thus it is not a radical extermination method for acarids. The 
development of unerring acaricides has been strongly demanded. 

Problems to be solved by the invention 

The object of the present invention is to provide acaricides for indoor use, which 
eliminate the drawbacks of conventional acaricides for indoor use, such as their toxicity to 
people and animals and insufficient effect of extermination of acarids, have are excellent safety 
and effectiveness, and are inexpensive and easy to use. 

Means to solve the problems 

In order to attain the above-mentioned objects, the present inventors, carried out an 
extensive study and as a result it was found that acaricides for indoor use which contain cinnamic 
acid derivatives as active ingredients and can be represented by general formula (I) 



(D 



(wherein R, is a hydrogen atom or methyl group, R 2 is a hydrogen atom or alkyl group; R is 
an aldehyde group, a hydroxymethyl group, C M alkoxycarbonyl group or C M 
alkylcarboxymethyl group), exhibit an excellent effect in killing house dust mites and moreover 
have a low toxicity, thereby the present invention was completed. 

The cinnamic acid derivatives used in the present invention are widely used as perfume, 
however, it is known that they do not kill insects, thus it was totally unexpected that they could 
kill acarids. 

Concrete examples of compounds which can be represented by general formula (I) 
include the following compounds, however, they are not limited to the following compounds. 

In case the R 2 in general formula (I) is an alkyl group, there exist two kinds of 
geometrical isomers. In the present invention, the isomers may be used alone or as a mixture. 
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Key: 1 


Cinnamic aldehyde 


2 


Cinnamyl acetate 


3 


Cinnamyl alcohol 


4 


cc-Amylcinnamic aldehyde 


5 


Ethyl cinnamate 


6 


oc-Hexylcinnamic aldehyde 


7 


Methyl p-methylcinnamate 


8 


m-methyl- ct-methylcinnamyl alcohol 


9 


a-Ethylcinnamyl butyrate 


10 


Butyl a-methylcinnamate 


11 


p-Methylcinnamic aldehyde 


12 


a-Methylcinnamyl acetate 


13 


m-Methylcinnamyl propionate. 



The active ingredients of acaricides for indoor use of the present invention are 
conventionally liquid or solid. The active ingredient can be used as-is, however, it is usually 
preferred that a suitable carrier or other compounding agent also be used to make possible forms 
of use such as emulsions, water-dispersible powders, powders, oils, aerosols, coating materials, 
tablets, etc. depending on the object of use. 

The above-mentioned active ingredients are more volatile than conventional acaricides 
and can be used as room-temperature sustained-release preparations or impregnated in suitable 
supports such as pulp plate, then heated to undergo evapotranspiration by a suitable heating 
evapotranspirator. Examples of the liquid supports include water; alcohols (methyl alcohol, ethyl 
alcohol, ethylene glycol, etc.); ketones (acetone, methyl ethyl ketone, cyclohexanone, etc.); 
ethers (ethyl ether, dioxane, cellosolve, etc.); aliphatic hydrocarbons (gasoline, kerosene, etc.); 

-aromatic-hydrocarbons-^ 

hydrocarbons (dichloromethane, trichlorobenzene, Fron 113, Fron 114B, etc.); esters; acid 
amides; nitriles; etc. The liquid supports may be used alone or as a mixture. Examples of the 
solid supports include clays (kaolin, bentonite, etc.), talc, silica, calcium carbonate, alumina 
powder, activated carbon, wood flour, starch, wheat, cyclodextrin, etc. The solid supports or may 
be used alone or as a mixture. Examples of the compounding agents include emulsifying agents, 
dispersing agents, spreading agents, spraying agents, penetrating agents, surfactants, stabilizing 
agents, film-forming agents, volatilization regulating agents, etc. These compounding agents or 
may be used alone or as a mixture. 

Examples of film- forming agents include cellulose derivatives, vinyl resins, alkyd resins, 
urea resins, silicone resins, urethane resins, epoxy resins, etc. Examples of evaporation regulator 
include tricyclodecane, cyclododecane, 2,4,6-triisopropyl-l,3,5-trioxane, trimethylenenorborane 
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which are volatile supports, butyl stearate, isopropyl myristate, piperonyl butoxide, Synepirin 
500, etc. 

Furthermore the acaricides for indoor use of the present invention may be compounded 
with various insecticides, synergists, antioxidants, disinfectants, antifungal agents, repellents, 
perfumes, coloring agents, etc. Examples of insecticides which can be compounded include 
allethrin, d-T80-allethrin, prallethrin, , d-T80-furamethrin, d-T80-phthalthrin, d-T80-resmethrin, 
phenothrin, permethrin, cyphenothrin, cypermethrin, fenvalerate, etofenprox, which are 
pyrethroid compounds; phenitrothion, diazinon, and pyridafenthion, which are organophosphorus 
compounds; and NAC, MTMC, and PHC, which are carbamate compounds. 

Also, multipurpose acaricides can be obtained by suitably mixing acaricides for indoor 
use of the present invention with empenthrin, DDVP, or p-dichlorobenzene, naphthalene and 
camphor, which are volatile insecticides, or mixing with repellents such as DEET 
(N,N-diethyl-3-methylbenzamide), N-butylacetanilide, N,N-diethyl succinamate, etc. 

The amount of active ingredients in the acaricides for indoor use of the present invention 
and the usage amount can be suitably determined by the form of the acaricide, object of use, 
method for applying them, and place of application. For example, for the extermination of house 
dust mites which inhabit straw matting, at least 0.1 mg, preferably 1 mg - 2 g of the 
above-mentioned active ingredient per mat is used, and for extermination of mites inhabiting a 
carpet, the use of 0.5 mg - 2 g of active ingredient per 1 m 2 is preferable. 

The present invention also provides acaricides on supports. By using the characteristics of 
the supports, the acaricides can be used in the form of films, sheets, cushions, fillers for bedding, 
and construction materials. Examples of the supports include synthetic polymer sheets such as 
polyethylene, polypropylene, and ethylene- vinyl acetate copolymers; fibrous sheets from animals 
¥nd plants;" natural cotton as fillCTsTdr bedding and cushions, syntlieSi^^ 
buckwheat chaff, plastic foams, etc. 

A preferable embodiment of the acaricides provided by the present invention is in the 
form of anti-mite carpets. The anti-mite carpet can be manufactured, for example, by preparing a 
common carpet comprising pile, a first base fabric, packing agent, and a second base fabric. Then 
if necessary it is sprayed with the liquid acaricide for indoor use of the present invention 
compounded with a film- forming agent; or, before preparation of the above-mentioned carpet, at 
least one kind of pile, a first base fabric, and a second base fabric are treated with the acaricide 
for indoor use of the present invention, followed by manufacture of the carpet. It is preferable 
that the thus-manufactured anti-mite carpet contain approximately 0.1 to 10 g of active 
ingredients per 1 m 2 of carpet. 

The thus-prepared acaricide for indoor use of the present invention and anti-mite material 
containing the acaricide exhibits an excellent mite-exterminating effect, and they are especially 
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effective in exterminating dust mites which can cause bronchial asthma, atopic dermatitis, nasal 
allergies, and other allergic diseases and pathologies. 

In the following, test examples and application examples will be described to help 
explain the present invention in more detail, however, the present invention is not limited to 
these examples. 



Test Example 1 

0.5 mL of an acetone solution containing 10 mM of the test compound was added 
dropwise to a rectangular filter paper (5 cm x 10 cm) which after air drying folded in two. Then 
50- 150 dust mites were added to the folded filter paper. The filter paper was sandwiched with 
two acrylic polymer cylinders (inner diameter: 4.1 cm, height: 2 cm) and after fixing with a 
rubber band, placed in a 1 L-capacity vessel (27 - 28°C, 65% RH) equipped with a lid. After 
24 h, the number of living and dead mites was counted to investigate the effectiveness of the test 
compound in killing mites. 

As controls, d-T80-resmethrin, a pyrethroid compound, carvone and citral disclosed in 
Japanese Kokai Patent Application No. Hei 1 [1989]- 163 104 were used. 
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Key: 1 Compound of the present invention 

2 Compound used as control 

3 Name of compound 

4 Cinnamic aldehyde 

5 Cinnamyl acetate 

6 Cinnamyl alcohol 

7 a-Amylcinnamic aldehyde 
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8 Methyl p-methylcinnamate 

9 d-T80-resmethrin 

10 Citral 

1 1 L-Carvone 

12 Results of the test 

1 3 Number of living mites 

1 4 Number of dead mites 

15 Total number 

1 6 Percentage of extermination of the mites. 

The results of the test show that the cinnamic acid derivatives used in the present 
invention exhibit a high effect in killing dust mites and were much better than d-T80-resmethrin, 
carvone and citral described in Japanese Kokai Patent Application No. Hei 1[1989]-163104. 

Test Example 2 

In order to investigate the effect of killing mites with volatile molecules of the test 
compounds, the same apparatus as in Test Example 1 was used to carry out the test. 100 (iL 
(200 \xL in the case of long-haired dust mites of) an acetone solution containing 100 mM of the 
test compound was added dropwise to an approximately 1 cm-square cloth, which after air 
drying was placed at the bottom of an acrylic cylinder. Then 100-200 powder mites or 
long-haired mites were placed on a nontreated paper folded in two which was put in a 1 L vessel 
After 24 h the number of living mites and the number of dead mites were counted to estimate the 
effect of each test compound in killing mites. The results are shown in the following table. As 
controls, empenthrin, a volatile pyrethroid used at room temperature, citral, citonellal, and 
trans-cinnamic acid were used. 
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1 


Compound of the present invention 




2 


Compound used as control 




3 


Name of compound 




4 


Cinnamic aldehyde 




5 


Cinnamyl acetate 




6 


Cinnamyl alcohol 




7 


a-Amylcinnamic aldehyde 
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Ethyl cinnamate 




9 - 


— p-Methylcinnamic-aldehyde ._ 




10 


a-Methylcinnamyl acetate 




11 


Empenthrin 




12 


Citral 




13 


Citronellal 




14 


trans-Cinnamic acid. 





The results of the test confirmed that the mite-killing effect of volatile molecules of the 
cinnamic acid derivatives of the present invention was high and their application to 
sustained-release preparations and heating vaporization preparations was useful 

On the other hand it became clear that the mite-killing effects of empenthrin, which is 
widely used as an insecticide, citronellal, and citral disclosed in Japanese Kokai Patent 
Application No. Hei 1[1989]-163104 and cinnamic acid were weak. 
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Application Example 1 

A very small amount of perfume was added to 10 g each of compound Nos. (1), (2), (6), 
(8), (10), and (13), and kerosene was added to a total volume of 120 mL. Then the solution and 
180 mL of a 1 : 1 (volume ratio) mixture of liquefied petroleum gas and dimethyl ether were put 
in a pressure-resistant aerosol can to give an aerosol of the acaricide for indoor use of the present 
invention. 

Then 20 mL of the acaricide aerosol were sprayed per 1 m 2 carpet on a mite-containing 
carpet. After one day the number of mites in the carpet was counted. The ratio of the number of 
dead mites to the number of living mites recovered was 90% or greater in all cases. 

Application Example 2 

Carpets treated with the acaricide for indoor use of the present invention were prepared 
using the method shown in the following table. 

The numbering of compounds was the same as that of the aforementioned compounds. 
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Key: 1 


Pile 


2 


First base fabric 


3 


Second base fabric 


4 


Material 


5. 


Amount of test compound 


6 


Polypropylene 


7 


Polyester 


8 


Polypropylene rayon blend fabric 
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DEET 


10 


Acrylic 


11 


Phenothrin 


12 


Nylon 


13 


Jute 
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A carpet treated with the acaricide of the present invention was cut to a size of 20 cm x 20 
cm, and a mite culture medium containing approximately 5000 dust mites were put on the central 
part of the carpet. After 2 days at 25°C and 60% RH, the mites at the surface of the carpet and 
back side of the carpet were vacuumed with a vacuum cleaner, and using a specified method the 
number of living mites was counted. The percentage of dead mites was calculated by the 
following formula. All cases were at least 90 %. 

Percentage of counted dead mite (%) = 100 x (X - Y)/X 
X: number of living mites in the region of the carpet untreated with chemicals 
Y: number of living mites in the region of the carpet treated with the acaricide 
The carpet did not give off an odor or cause irritation, thus the usefulness of the 
acaricides for indoor use of the present invention was confirmed. 

Application Example 3 

8 g of a gelling agent were blended with 2 g each of the above-mentioned compound Nos. 
(2), (4), (7), and (11), then tablets of the acaricide for indoor use of the present invention were 
prepared using a conventional method. 

Two tablets of the acaricides (packed with Japanese paper) were preserved in a cloth bag 
containing a comforter. No mites were found on the comforter. 

Effect of the invention 

The acaricides for indoor use of the present invention contain cinnamic acid derivatives 
as active ingredients which are represented by general formula (I). The acaricides are safe and 
highly e ffectiv e in killing mites. . . . . 
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